Figures (S1)-(S3) show binned receiver functions and harmonic decomposition for three representative stations that are part of the temporary PASO network: PIES, CGAS, and GLEN, respectively. These results show the high quality of the recovered receiver function bins and of their corresponding harmonic components, despite the short duration of the experiment and the lower number of high-SNR P -wave seismograms.
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velocities, and better isolates the P wavelet onto a single component of motion, thereby avoiding the zero-lag signal on the S V -component receiver function. The S H -component receiver function is again only weakly affected by this procedure.
Figure (S4) shows the receiver functions for station PKD using both the Z-R-T system and the P -S V -S H decomposition. The receiver functions are for the most part identical except around the zero-lag time, where a large signal is observed on the radial-component receiver functions from the Z-R-T system. The modal decomposition may therefore be better suited to resolve very near-surface structure that would otherwise be blurred on the radial component calculated in the Z-R-T system.
Dipping interface and zero-lag amplitudes
The effect of a dipping interface can generally be observed as back-azimuthal variations of the zero-lag amplitude on the tangential (transverse) component [?] . This is due to the amplitude of the direct P wave having an azimuthal dependence. Figures (S5) and (S6) show the variations of the zero-lag amplitude as a function of back-azimuth for both the Z-R-T and the P -S V -S H receiver functions. The amplitudes do not display a clear 1 −θ periodicity pattern that would indicate the effect of dipping structures. We therefore interpret the various harmonic components as a reflection of layered seismic anisotropy. 
Inversion results

Harmonic decomposition of synthetic data
The harmonic decomposition of receiver functions is useful in the visualization of anisotropic signals; however their interpretation is non-unique. In particular it is difficult to separate the effects of dipping interfaces from those of elastic anisotropy. In this section we generate sets of receiver functions using a the approach developed by ? for three reference models. In each case only the geometry of the model is relevant -we discard the amplitude information and plot the total variance over the model depth range in order to examine the behavior of the harmonic terms as we vary structural parameters.
The harmonic components are also rotated to the natural geometry of the model, and the B and C terms correspond to the B ⊥ and C ⊥ terms, respectively.
The first model is characterized by a dipping Moho, where dip is varied between 0 to 50 degrees ( Fig. S9a) . For a flat Moho the variance is maximum on the A term and zero for the higher harmonics. As dip increases, the B term (1-θ harmonic) increases rapidly and becomes the dominant term for dip larger than 20 degrees. The C term slowly increases with increasing dip, whereas the A term decreases steadily. The slight increase of the C term variance is likely due to the mis-migration of wave conversions that leaks information into higher degrees. The flattening of both A and C terms beyond a dip of 40 degrees is an artifact of the waveform modeling technique [?] .
The second and third models are characterized by a mid crustal anisotropic layer, with or without a Moho discontinuity. The anisotropy is characterized either by a slow or fast axis of hexagonal symmetry, and the variance of each term is plotted as a function of the plunge of the symmetry axis (Fig. S9b,c) . The most salient feature in these plots is the change in the A term betwen the two models, showing the effect of the Moho discontinuity.
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Interestingly the difference between the two cases (fast vs. slow axis) is only visible in the A term for the model with a Moho discontinuity; in all other cases the model of hexagonal symmetry is undistinguishable. We note, however, that only the variance is plotted here, and these models can in fact be distinguished by considering the sign of the wave conversions as well as the recovered azimuth α C . In all cases we note that the B term is maximum for a plunge of 40-50 degrees, depending on the model of hexagonal symmetry. Although they provide purely qualitative information, these tests are useful to discriminate between end-member models. 
